Exogenous alpha-1-acid glycoprotein protects against renal ischemia-reperfusion injury by inhibition of inflammation and apoptosis.
Although ischemia-reperfusion (I/R) injury represents a major problem in posttransplant organ failure, effective treatment is not available. The acute phase protein alpha-1-acid glycoprotein (AGP) has been shown to be protective against experimental I/R injury. The effects of AGP are thought to be mediated by fucose groups expressed on the AGP protein inhibiting neutrophil infiltration. However, the precise mechanism of protection remains to be established. We therefore studied the effects of exogenous human AGP (hAGP) in a mouse model of ischemic acute renal failure. Mice were subjected to renal I/R and treated with hAGP, fucose-depleted hAGP, or control treated. Also, transgenic mice over-expressing rat AGP or wild-type controls were subjected to renal I/R. Treatment was with hAGP as well as fucose-depleted hAGP protected mice against I/R-induced acute renal failure. Surprisingly, AGP-over-expressing mice were not protected against I/R injury. Both natural and fucose-depleted hAGP inhibited the activation of the complement system, as determined by renal C3 deposition and influx of neutrophils measured by immunohistochemistry and myeloperoxidase-enzyme-linked immunoadsorbent assay. Tubular epithelial cell structure (actin cytoskeleton) and cell-cell interaction (tight-junction architecture) were completely preserved in AGP-treated mice. Also, epithelial caspase activation and apoptotic DNA cleavage were prevented by AGP treatment. Both natural and fucose-depleted hAGP protect against renal I/R injury by preservation of tubular epithelial structure and inhibition of apoptosis and subsequent inflammation. Therefore, hAGP can be regarded as a potential new therapeutic intervention in the treatment of acute renal failure, as seen after transplantation of ischemically injured kidneys.